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[00 0 4] 

{*:s?)/j:iH]gS0y (^<oi~3) *^-t-(HiKEn?fc ») . ttrfB 

^WLTiSit-rS^y s/y7ns/7'2i:, K^yy^^ 

0 s/:r2^Cg?i^$i^fc^>'7'>'1^3 i:, MOS 

^•romasmJE^miHiKi Ofi, ^y s/::^^^ :y^2«tii 
;^i«^=-fcSi^$tvfc2l9:(D-('>'^^— ^ 1 1, 1 2i, ffi 
tSWMO S ^^-1- K 1 3 -C«fife$HfcMO S ^-f 
KT W'-r 1 4 i , =3 >"r 1 5 t . MO S N 7 Vv'^^ 
^'16i:S:#^, l212<^)J;5^-Si^$HTV^5„ ^(DJ; 

k set i: -f v/^- dftt^hfiZ —fimti:^< V — 

T3fi$!16<jfc7 y s'T'^o s'y2ic:>!t-r^ y-fe-y hft-f-Sr 
*fife-t-5«j«)Jcro-e. «jlSmjE^tillH]K 1 0i5^$ft/i1i 

fc^-'y-;i->'y-irs/ MHliESfi. lll3<oJ:5(c. 
^taiel^2 0 t3l3i£HlK3 Oi:J8tJgSJF^lHlK4 0 

[00 0 5] m®E:^aiH]K2 0 tt, ■saa^fiv c c 

1 Ki «^^{cE^Jl-gigg$tLfcffi^ 2 1 St;tN5=- 
^^/VSMOS^^^':^- K2 2i:. Kffi6t2 1i:MOS 
y-Y:*-- K2 2 i Wg^i^jfeN 1 tc-4S*s^l^$*tfcSgt 

2 3 i: . ^Sfet 2 3 CDteJgt V Ki: (Oratcg^iglS^stT, 
fcS^2 4 t<lr^t;tTV^5„ Sfet2 3 hmn.2 A<n>m^ 
^N2{Cfi, SMaHT?i6f^f S'fV'^^— 2 5 P 

ttPMOS 2 5a iiN^^s^jl^mUOS h^Vv?^;? 
(&,T. NMOS^:V^5) 2 5b^:-Cfl|^$i^T^^5. 
PMO S 2 6 05^- h n-r ^-/^-^ 2 5 

^PMOS 2 eoDKW^'ds^^^'KJcigliggS 



nTt/'>5„ jllglH]g§3 Ofi, V^^— 2 SOttl;^^^ 

^^$i^fcNMOS 3 1 NMOS 3 KOKUi'Vt 
^'7>'Kt(0|^g^cg^$^^^3:/'-r>'i^3 2i:Sr'lix.T 
>''>5o ScJi^S?^lHlK 4 0 f±. NMO S 3 1 ^:/xi^f■ 
3 2 i: (omt^MN 3 {c:A;^«^>65^^$ tufc-f v/^-t? 

4 It. sagm^sv c c t Si^.'^N 3 1 ©KJc^igi^n 

tufcPMOS 4 2 i:S:^ix.Tl/-'-5„ :i<D:S;i^2<D/-;'7 — 
10 :^>y-fes' hHKT'fi. maSmiEMtllI5]8S2 Otf>©get 
2 1, 2 3, 2 4*sm«SmttVc c t ^7>'Ki:(DW(0 

L.fc^'{)^fifet2 1 , 2 3, 2 4 t^lfgSg^sSKn. 
SgSr 0 tc T- 1 t ^ i: I, ^ 5 pa;d5* o fc, 
[0 0 0 6] y^W^3\zMcmf!}iZ7ri$Ktzy<^—:t>'V± 
-yhm^i-t. I2I4CDJ; 5»e:. m^iSliV d dtcy— 
^^Stvfc^ti/yNv;:^^ :y hSPMO S 5 1 i:, ^pm 

05 5 i(r>h'i^-{:^ti^7>h't(om\z^m^titcns. 
»J»IhJK5 2 i:S^^«x.Tl/^5, liJEftiJ?WlllgS5 2fi, K 

20 W P MO S 5 1 W y iz^l^fitcy"^ Uyi^a 
VSNMO S 5 2 a i: , ^NMO S 5 2 a (D^— hty 

;^ hSlNMO S 5 2 b ^:^UTV^5. NMO S 5 2 b 
©y-;^^s^7>'K(c:g^$ixTV^5<. mjEftiJ»g|J5 2 
.<^tt}:^jffi-?-IC{i, V hSNMO S 5 4<?5 K 
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tfc3}c:^$ixfc>'^y— ;*-i^y-fes' hUlKtt, 
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6 0 tt. ^1 ©mas«ttv c c y-;^ 

10 »f#g:T?$)5ll 1 CO h7>'v';^^roPMO s 6 1 ^ 
PMOS 6 1<0 KL"f>'i: 112 ©maRm^t-ei) 2)^7 V 
KGND i: <oraica^Jtgfj^$tuAcm£E«l*P#gl!-eii>5 
S»ft^^SrJg^i-5PMOS 6 2Xt;«PMOS 6 3 t 
Sr. <i;trv^5, mtSVc c ti/^^-KGNDti^m^ft: 
H^^ ^j^^tbfciaSmiEVc cSr*LXt/'''5o PMO 
S 6 1® KW:^»CPMOS 6 2 0Dy— :^ASSigS$*b, 
^PMOS 6 2© KWi^f*. PMOS 6 3<oy— 

PMOS 6 3C0y— h&t)'KU'-f>'li;/7>'KG 
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30 ®ASSi^$n-CV^5„ PMOS 7 2© KW-l'Vi:3>''r 

igc$tbTv>s„ PMOS 7 2<7?-i^— Mimasmiiv c c 
^c^;^§i^xv^5„ r.tvfePMO s 7 1 KWvt p 

MO S 7 2 <7) y — :^ t 3 Vt'VI^ 7 3 ©^i^/^^S^ 2 © 
/'-KN7 0-C?*>9. 3 V-r >'■!^^mNf3^IHlK 7 0 (O 
m;^iSS^lc:/£oT^PMOS 6 i (D-J-*- hJc^i^SHS 

vy-?-^ 7 5 f±, masmEi^^[HiK6 oxt/^ >'7'>'•^^ 
sm^jtscniK 7 0 (oi^^tc, masmffiv c c T^ib^ 

[0 0 12] 0 5 (a) ~ (d) la 1 (7)lljf^S:^-t- 
jSE?^l21-^l9 9 , w<D0 5 (a) ~ (d) %-#RSLoo, 

mtiVc c^sOVCOtt, PMOS 7 2J*MOS^-^'::i- 
- Ym^^f\,tz.iim\^fii <0 > => v-r 7 3 tc^mSiv 
TV^fcm?«r*S1KPMOS 7 2Sr:frUTiMg$tb5o io 
T. y— KN7 OCOmBEfi. PMOS 7 2<oBg{amffiv 
tjafiATJ-'fe*). i§5imjEi: LTPMOS 6 1 W-J^— K 
so ^c:4■;^.e>^^TV■>S, :i<'5^flgd»tj, 0 5 (a) <oj:5»- 
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mMUEEV c c t . 7 5 "H" 

u-<ywSrta;fj-r5^^ ^omJEfi. 1115 (b) coJ:5»c: 

masmtev c c i**c:±#"r5o saam^v c c dsgg^t 

mffV t72i PMOS 6 ICOggfgmffiV t6lt(7)^fi- 
(Vt72 + Vt6i) U±\:^ti:?)t. PMOS7 2fix^7 
PMOS 6 ltt:d::/pItg:yt^(c;i-5o rrT% PM 
OS 6 2. 6 3(^W^tmjEV t62. V t 63<^-&t1- (V t 
62 + Vt63) ST'&fl- (Vt72 + Vt6i) J:i9t^;^:^<^ 
;^L-C*5ltfi. PMOS 6 160 KU-f ^'tomfiEtt^ 
W>'»ca^JtCg^Jgg$nfc2<@(DPMOS 6 2, 6 3 0 
mWmmV t 62. V t 63"^«J*;$tb5MO S ^^-f ^— K 

mjE (Vt62+vt63) \^i:^Xi^^iy^^tifcV^m(D 
**-T?&So o*t), ^PMOS6 2. 6 3;05:;ii->'ii: 

■r. KN 6 o<^®Ett, (sf^masmffiv c c <d±^ 

(Vt72 + Vt6l) t^_bJc:J^^oT;5i^^ (Vt62+V 
t63) «-lit-^<^^*'e)gc<o J:oT. PMOS 7 1(7)^ 

-hom^ttfajfrnass-tivc cir^b<. pmos? 

[0013] mMmjEV c c ;d5_h# LXmjE (V t 62+ 
V t63) £^Jt^c/^^ PMOS 6 2, 6 3;65;;^->.L.x 
PMOS 6 l^c^im^fE7)SSE^^5o rtbtc:<t9. PMOS 

7 KDy—:::^ ' >!f-hm\Z{-±mS^ (V.cc-Vt62-V 

t63) ^^mu^ti^. mmnf^vc c;d5±# 

^(Om:^^^m^WS,Y tG2^ Vt63<J:PMOS7 1 
(OmmV t7i<D^Wr (V t62+V t63+V t7i) SX±\Z 
fji^t. PMOS 7 1 fi^^{:i;*->'i-;5o PMOS 7 1 
d5:^>^-t-^i:. PMOS 7 UJ^^iiUXias (d) <DX 
5 3fc«iiKSrSSL. = v•7'>'1^7 3 <D3teS;d5J&4 5 . / — 

7 0 (DMS-tK PMOS7 l<D:t>'m.i7it=^>''f> 
1^7 3 0gS-C^* ^^^^(0#-^T*±#i-5o /--K 

N7o<omjE^^ ^ >^<—^7 5(Dmm^^'f'it. ^ 
>^<-^7 5(Dait)mn. ms cb) "h" 

rtt?«^T-r5o =^^T^>'1^7 3<0^m*5itff UT/ — 
KN7 0(DmjE;e>5$bt-±#i-Si:. PMOS6 1CO>5^ 

t). S^&<}»c:PMOS 6 itt, 1215 (c) (0J:5f-;i- 
PMOS 6 l;dS;t-:7-r5:i^:-e. KN6 0 
omJEtiiST-r^o KN6 OcO®EEc7)^g;T»c:# 

oTx PMOS7 1t:^>'U / — KN 7 0 CQ Ix^/Wl 

[0 0 14] z(omi<Dmmmm(D^<u 

DWTE^JtClgJ^^ttfcPMOS 6 I'-e 3?:^-r^m 
i!5®E«l^lHjl^ 6 0 t 3 7 0 

^ 7 5 J: SriixL. mMmfiCV c c mBE (V 

t62 + V t63+V t7l) Si±\Zfj:^ftil%\Z^=^-^y'>^ 

'A 
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1^3tm^^^[i]SS 7 0 F^co 3 >-r >'1^ 7 3 c0^mSrP*& 
J; 5 U^cOT*, ^jjglffi V c c <03i*>±*s 9 ;ds 

CD "H" "L" (c:/ioTif^Ti-5!7 s/ 

fc. PMO S 6 1 \^tz.mz.^^mz:^y 

(i5*^fCfS!^/i1t^-e-t-^. y{)^o, PMOS 6 

[0 0 1 51 m 2 (T^mmmm 

8 0 :ru?:3 >'7'>'i^^m^;€^IHl^ 9 o t tii;^is]8S 9 5 

c c lcy-^isg5igE$JxfcjSWf^ST?fc5^ 1 <o h 7 
i;';^^'(DPMOS 8 1 StPMOS 8 iroKui'^'i 

PMOS 8 2 i:Sr1li;tTV^^, PMO S 8 2 ©y— ;=^ti 
PMOS 8 1<D KWV»r1Si^$jx, ^PMOS 8 2(0 

^, ^1 — KTfcSPMOS 8 1 KW Vi: PM 
OS 8 2coy-;5^i:©Si^y- KN8 Oijs, CKomMli; 

[0 0 161 =^>'y'>'-^^m^^mm9 on. mum 
iSLVc c izy-:^iim^^ixitmmmf-^mi^-t^ pm 

OS 9 1 tePMOS 9 1 (O K W ^-^TZ-y— htJiy 
a¥i9:t?fc5^2<0 b7>'v?;^^©PMO S 9 2 y 

- H*5^asmtt:v c c Kmm^ntcMc^^w^-r^h^m 3 

CO h7>'i^>^^J'<0PMOS 9 3 t S:1(tx.X(/^-5o PMO 
S9 3<Dy— PMOS 9 2© KWi^lC^igg* 
tu, KPMOS 9 303 Kl^-O-^J, ^^^^-KGNDJ^S 
^StvTV^S. PMOS 9 2(D KU-rvt ^7 ^-KGN 

5. B2(Dy— K-e*)5PMOS 9 2©KWV, PM 
OS 9 3<Dy— ^2i:t53 VxV1^9 4 0^^/— KN9 

Jfet), r.©y— KN9 0>6SPMOS 8 KO'i^— hi, tti 

t^So W;^IalK-T?fc5'l'V/<-i?9 5om;^j^^^>?jx 

[0017107 (a)~(d)f4, Eieeoiftf^^^i- 

r.<OBl7 (a) ~ (d) Sr^RBLoo, 
(§|6©/^°l7-:^-vy-fey HpJgS(73ii,f^$r^PJi-5, ^ 
c ciSO V(Oi:#, PMOS 9 attMOS^-Y:^ 

— Kg!«c$nfc^^ffifC/i 9 , 3 V-x 9 4 tC^m^H 
so Tv^fcmi^is^PMOS 9 3Sr:ft-UT«c«$ix5o 
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S^^-^N9 0(Dm£El4, PMOS 9 3<73giiii:mJ£V 
t93JeATJC;^C5o El 7 (a) (TJi^J^m 

aamffi V c c *3±#i-5 1 , -< vy^— g 5 ji^c v-^^— 

i?9 5H "H" w-</vSrm;^-t-5*s, -t^SBEfi, 0 7 
(b) <^J:5lc:^asm^4:Vc c t#jc:±#i-5, ^« 

-KVc cdSPMOS 9 3(DH{iI®EEV tgai: PMOS 8 
KOHmSJEV tsitW-^tf (Vt93+Vt8l) 
Jie5t, PMO S 9 3 f4:^7 PMO S 8 1 ttr^VPl 
I6^ffi{c;fe;5. rrT% PMOS 8 2CDSfitmffiV t82 
S:, -§-tf- (Vt93+Vt6i) J;*) t;*c#<K3eUTJait 
fi, PMOS 8 ICD :^(OmJEl4. ^KW^JcS: 
5«t-«iK$tufcPMOS 8 2(DE8fflS£EV t82"t?«*J*^? 

<?>^*T?fc<5o ioT, /— KN8 0<?5®EEtt, JSI^m 
■(firVc c<0±#»C^|iofcmff»C/ii9, PMOS9 20y 

- HoaffitJSffSJimffiVc c i:#?U< . ^PMOS 

[0018] mfi|{£V c c dS±#L, SlfltmffiV 1 82 
i:PMOS 9 l(D@|ffi«]EEV t9i©-&fh05«JE (V t82 

+ vt9i) w±}c/i5t, PMOS 9 2<oy— 7i • y— 
matcfimjE (vc c-v t82-v tgi) t^mw^ti 

SEV t82^tt/V t git PMOS 9 2(DW<ttV t92<0# 

ff (V t82+V t9i + V t92) JW±(C/iSi. PMOS 
9 2 f±^:fe{c::^-:/f -So PMO S 9 2 t , |2I 

7 (d) 5»c:PMOS 9 2»wm*fi;isjgi^T, ^vf' 
^'l^-g 4(D^^dSi&4 t), KN9 OWSJEdS, PM 
OS 9 2W;e-Vffi^ir3VT^v-!^9 4Ci^fiT?^*5^ 

^^©#.$-e±#-f-So y- KN9 oomjE;ds> -fV/^ 

— iJ' 9 5 h , -f ^ 9 5 (r>&>t)m. 

1217 (b) ®J:5tw. "H" "L" irSf-ftu 
K-r^-y^-^g 5(^ffl;^fiI(D "H" *S±#-t-5r t-CM 
M^tvfcy^-v-g y h/-?yw;^coai;^;J5, -fv/^— ^.9 5 

f-9 4ro^S;d5ii^f LT/- KN9 0©mJEE;ds$6)J;::± 
PMOS 8 1 coy- hm^i;d5i:^l^T:^-(?Dy 

- h • y-;^B3<^SjE;i5/js$</j:i9^ |gl7 (c) <z)j;5 

PMO S 8 1 tt^7-f-5o P MO S 8 1 
:^yt:b:LtX\ y- KN8 OtDmiEEtteTi-^o CO? 
y- KN8 0©®E05(g:T»C#oT. PMOS 9 2 
^ L-s / — KN 9 0(0 U-^/Hi. "H° U^/V(D%%m. 

[0 0 1 91 5(;:. r«?5^2©|li£?}^^(Oy-;i7 

NDi:<0&1-Cit?lJ»c^j^$tv^PMOS 8 1, 8 2 
■Ti^Smffiftl^IilgS 8 0 i: 3 >'^>'1^^mNF3S!g:IiIK 

9 0 1 v/^-iS' 9 5 1 srisx.. mumtev c c ?is. m 

£E (V t82+V tgi + V t92) g^ifd/iofct 

>"xvf-5E^^:5^liiK9 o^*9©3>'7'v1^9 40536^ 
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"H" d^ti^St) "L" tC;feoTi^T-r5!7>->3 h 
!7 >- > 3 y ^y^V^;^;6S^± Ulfe^lc:. PMO S 8 1 f4* 

/^xSr||^§-^^:fcl^^^i^^c::fi■^-t?$)5o SP*>. PMOS 
10 9 2 tmaim^Vc c trorafCPMOS 9 1 Sr^lt/ccO 

-e, avT'viJ-g 4(0^mi5jgAy-ey— KNg o<DmjBE 
4: , p MO s 9 2 cotbf^®^dSfiafp^«;5» h 

^^fD^^-^i^-fkb. ^PMOS 9 2(D y 
— :^(cffitv5m«ftds®':J^i--5o in*>. 3>'-rVf-9 40? 
^«Xf-K7JS^g;Ti-5o ioT, ^ V^^-;? 9 5 
ffiSffiSr, PMO S 9 2 *5#^ia?PlSlgc-CBti#i-5m£EJ: 
9 t>iS<K:^LTtJttli. ^<75^>-T'V1^9 4(0§»'fi 

20 [00 2 01 mznmmmm 

1218(4, *^BJ<D||3(D|^^SJ^5ffi^sr^i-/^•t7_;^^y-|^ 

fix «JE*fe*alHll^ 1 0 0 4: 3 v-T'^'f-Jfe^^i^lHlgS i 
1 0 i:m;^InjK-efc5'l*>'>'<— 1 1 5 tt?«^$*i,T 
V^5o mjE^^PlHlK 1 0 0 (4, Ml CimM«teV c c 
y— ;^^SS^$HfcSSE^^S:J^j5g-t-5PMOS 10 1 
^PMOS 1 o iwKWvstFy— hfcy— ;;^;ds 
S^$^^fcS^iit^T■Srff^^■t-5 PMO S 1 0 2 t . ^P 
MO S 1 0 2 CD K u-r h y-;^;JSS!gg$tv 

30 5i:^t-y- hd5||2(OmMm^<Oi>'7i^KGNDfC^ 
^^Fixfc««fElR^S:?i^^-t-5 PMO S l o 3 t Sr«l;tT 
V^So PMOS 1 O 3<D ViS, ai>!7/— KNIO 

OIC^igg^tbTV^So 

[002 1] =>^■7'>'1^^m3£IS:IH]K.l 1 014, W;^ 

v■7'v-!^ 1 1 1 ar , y- ht-mum.^v c c 

W y 7 KG N D $ P 

MOS 1 1 2 4:S^^i5:TV^5o =" >'7'V1^^«^;t!K|5l 
40 K 1 1 owffi;^ffi!l(r, m:fjy— KN 1 0 0 lc:A;^{l!l*s^ 
^^tvifci'f ^ 1 1 5*s^i^$^^Tl/^So -r>'/^— 

1 1 5 f4, s2i®Ev c c -cmm^ti. V^^— ^ 

1 1 5<r>m:tj)^^i>''h. u>"^a y h/<j'Uyt.i^tii:tj^iv 
hlHlKtt, PMOScOy^yi^y- KSjE^rmaimjEVc 

[0022] 09 (a) ~ (c) J4, 08 ©Ibf^^^i" 
^l^mvh'O. Z(Dm9 (a) ~ (c) Sr#fiHLoo, 
50 0 8<O/^•l7-3^vy•ty MHlKo?itif^$rijiig-t--5. m 
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HffiSr^-fSteV c ciiOVCOt^, PMOS 1 1 

1 1 »r.^x.fctv/cS#dSgtPMOS 1 1 2SrfflLTjScm 
$tv. Kffi;^?/— KN 1 0 OW^tt, PMOS112 

©SiiEV tn2 E^T»w/j^5, ::(D4^tflgd^bmMmJBE;}5± 
^v-/-?— ^ 1 1 5l± "H" U"<>'i'Srttl;^i-5 
^(om&ii. 0 9 (b) <^»<}; ptd. .SMmttVc c 
t*fC±#i-5„ maSSjE;5S±# LT, 0 9 (a) 
5 Jc^firv c oJSPMOS 1 0 1~ 1 0 3 CD#-«r ©ggfil 
«ffi(D-a-tfffl (V tioi +V tio2 + V tio3 ) W±{C 10 
M-t^t. PMOS 1 0 3®y— >^ . ^— (V 
c c— V 1 103 ) «®Ed5pl]iip$tuTKPMO S 1 0 3 
»±:^->'-t-S. CltutciJ;!?, nvy^^-H^i i i^<o^Mf)^ 
ttl;^y— KNl 0 OOmiEfi. PMOS 103 

C«#$T?±#-r5„ -tLT. ttJ:^/- KN 1 0 

1 1 5 (omm^mtit. ^-r v/^-^? i 

1 5©m;^flitt. "H" "L" JCSteU. y^-i/g 

t'VIM 1 l;655fe•®$^^-Cttl;^y- KNl 0 OwmiE*5 20 
±#-t"5 PMOS103©KV"r >^'tfcjJ5±#i- 
5. -trofcfe, PMOS10 3©t!lf^|g«tt«afDli«*=. 
^3l^fia?n®*i6-^i:^tJ, J?>;55-C, PMC S 1 0 3 

PMOS 1 0 3;iS;*-7-r;5r i-C, 7— KNIO 
0<Dl^-<Mt. "H" U-^^/WO^^^^p^tbS. 
10 0 2 31 «±<Dj;5J-> ;i<D|g3«)|^ifi?^li©/-?y 

-^t^' y -fe h [siK-efi: mmm^]s]m i o o t = 
v-i^^ss^^isjH] 1 1 0 1 T?. ^ 1 so?^ 2 (ommmwi 

®mM^«l^|lljES6 0, 8 0t, a^'T'VlJ-^S^je 

^L. SasmjEV c c *5^5t<73mflEffi (Vtioi +V t 
102 +V tios ) U±Kfj:'ofc'4k. =^>'^>'^1 11--. 
©^m«f^Sr5g*&$ii:5^. flaSSJEEV c c roS:*>±*s 
t);a5i?A//^lc:Jl<-C^>. '<>'y<—'f 1 1 5a>mti-f-^^ 
JlSAit^O "H" "L" (C/ioTM-T-rS 

t«o PMOS10 3*S, o^^^rtt;^■7■f 5<3D 

^vf-i 1 i(D^^*5iitfi, ai;^>'-KNi 0 o©m 
JI±#Jc:#v^PMOS 1 0 3<Dt!j'f^fg^fi|gfQtiJ®d^fc 
^fi&laffl^'>t^'f|;L-. ^PMO S 1 0 3 cc) KL"f' 

SroggfflmJESrPMO S 1 0 3AS^gS?D|B*^-Cibf^-r-5 



12 

100 24] m4(P^jfejK«8 

0 1 0 tt, 5{t|gBJ<^^ 4 (DUitJgffiS:^/-?!? y 
•fey MH]!S«lslS^S|-x?ib5. ::o/-«!7— :^i^y-fey Mn 
Kfi^ SJE^^PlHlSS 1 2 0 t 3 ^-T^^-f-^m^^t^OK 

1 3 0 i:m;^|eIKT*)?)-ri^/^-^ 1 3 5 i:T-1S^$tu 

MO S 1 2 1 t . ^NMO S 1 2 1 ® K W l^'BCtl^f— 

2 2 ^NMOS 1 2 20 Ku^r V-STJsy— 

-teV c c (C^^$tvfcSg!t^^S:?i^^-r5NMO S 1 2 

3 i^r^ix-CV^4o NMOS 1 2 3<D KW^'*5. tti;^ 
y— KNl 2 0(c^i6S$tl,TV'>5, =1 i^V-tJ-^^g^je 
^Ie]^13 0(i. ttS;^/— KNl 2 OtmMmiaVc c 

$tu5i:*{cKWi^;JSW;^/-KNl 2Q\zm^^i\, 
fcife^#S-Cfe5NMOS 1 3 2i:5r<i^TV^5„ 
■r >'■!^3tem^^£|g:lHIK 1 3 0<Dm;^liaJ-. — kn 

1 2 OtC^i^^nfc'l'^'/'^— 1 3 5i4S^i^$tvTV^ 
5o 'f V/^— 1 3 5 tt. mMSffiV c c -e^^K. 

y -fe y MUSStt. NMOS<0^< ./^y— hfllflESr 
mmffiVc cJW^»c:i*(c^jg-et5P?^3i/v-S:#-f- 

[0025112111 (a) ~ (c) BlO Wib-f^S: 
^tlSJJJEt? *) •? . :ioigi 1 (a) ~ (c) ^#flSL- 
oo. El 1 0(D^-;y-;i-vy-(r -yHHiKf^Sftf^Srlftig-t- 
•5, ^asmffiSr^-f-^^^v c c ;dS0 V<??i#, NM 
O S 1 3 2 tJSMO S y-Y YW^^MzMm^tH <0 . 
aV-Tv-l^- 13 1 izm^lbtlittmH^^NMO S 1 3 2 

s^iiLT^^ta$^^, ^tti;^/- KN 1 2 owmjifi. n 

MOS 1 3 2cD|i^tV ti32 &.T\Zf£^, ZmUkmH^h 
WSS.W3E.ifi±^-t^t^ t'V^^-^ 1 1 5J± "H" 
^^^mti^^i^. -twmffitt, 011 (b) <DJ:5Jc. 
m^itV c c m2SmjE*5J:#.t-2, 
i> ai;^y-KNl 2 Oc^mJEli (Vc c-V ti32 ) 

T?±#-t*5o ^aam-fiv c c nmo s i 2 3 cogg^t 

V t i23Et±tc;tc5 t , NMO S 1 2 SdS^j-VpIfg^^lg 

NMO S 1 2 1. 12 2©gi^®EV 
tl21 . V ti22 «-&tf (V ti2i +V ti22 ) ^miS. 

V 1 123 J; 0 1>:*:# < KiSi-s t , NMO s i 2 3 y 

— ^^S-CtiS^ NMO.S 121, 122©2 Wc<OMO S 
KmjET'i5'7V:7'$n5(0-C, ^NMOS 12 3 
^tL-T. NMbS12 30K 
W i^O^iitiS^ ig-NMO S 1 2 1 , 12 2 (OmMV t 
121 . V ti22 i:. MffiV ti23 <0-g-?Hit (V 1 121 + 
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(8) 

V ti22 +V ti23 ) NMO S 12 3 

^(r>%m,i)^^% t) , y - KN 1 2 0 romJEtt, IS 1 

1 (c) <0i5{c:, NMOS 1 2 3ro:*-vStnLt av-^ 

V1M 3 i<o§fi:ffi-e;g*5i^;£Si:<o#.$-c®EE (Vc 
c-vti32) ifjffiT-f-S, ^LT, ttl;^jy-KNi 

2 0 wmffiiSW V/^— ^' 13 5 ©Sgffi* 'C{&Ti--5 i: , 

1 3 5®a;^ffiH:, "L"" d»P> "H" \z.K 

teb, y v>3 h<o.'-?y— :r>'y -fey v^^/y^y^n^^^ 
$ti-5„ ^fcfc. 3 vf-i 3 1 <^5fe^-ctl3;^; / — K 10 

N 1 2 0<?5mffi;d5^Ti--5i:. NMOS12 3WKH' 
i^SfiCdSiST NMO S 1 2 3 rogjjf^^tScttffl?DfB« 
/5^?j#l&fDtS*K-^i:^i5, ^d^T. NMOS 1 2 3*^:^- 
:7i-5, NMOS 1 2 3d5;*-7-t-5wtT% KNl 
2 0(^W"</H*, "H" U'^/KOS^/Ml^f^H?), 

[0 0 2 6] £t±<7)j:5<::> ^<r>f^A<r>mmm(r>/<v 

jE^^SPlslK 1 2 0 = >7='>'f-^i5m^S'I^Ill 1 2 0 
-T?. ^ 1 SI/^ 2 «IIJ£?^ffiomMmjEE^*P|el^ 6 0 . 
8 0 t , 3 V-r :^1h5te«^3eafclHl8g 7 0. 9 0 i: ©Pttl a> 
«ISr-g-fri^o J; 5 'SlEgg^^fifeL, ffiMmjEV c c tm 
^wmjEffl (V ti2i +V ti22 +V ti23 ) iU±»C/^ 
=i>"f V1M 3 l--©^«i&f^SrM*&$-B:5 

vv^-^ 1 3 5(^a;^i-5mi[iSAiS^<7) "H" 

vy-fe-y h^>vv>^Srjg{.-fiK*-e#5o ^fc, NMosi 

^SfE(iOi:/<e5, -t(D±, ^lSt;f^2W|^JS?]^«gi:?) 

[00-2 71 ( 1 ) mi «CllJfe?^fiSTJ'B 2 
ffiT?tt, NC^ai/HC^^JSg^H^PMOSCD^^^SrffiVfcM 
Sr^LfcdS, lllK)|?JfeJ^^-CfiPMOS 6 3SrNMO 
SJd, M2<D|li£T?f±PMOS8 2?lrNMOStw-E-tb^ 

( 2 ) E 1 2 tt, 0 1 (O^WM'^TT^^^V—Url^ V -fe 

K!HiKco(H]Ki2i-cfc5„ mi(Dmmmm-(^i±. n-j^^ « 

/Wcj^^$tvfcPMOSW;'f5rfflV^fc0«Sr;T^Lfc?)^ -5: 
©#PMOS6 1~6 3. 7 1, 7 2^P^^MCM^ 
LfcNMOS 1 4 1~1 4 3, 1 5 1. 1 5 2 Ir-ttb-P 

ffiVc c i:^^7>KSteGNDi:S:iiS!»i«M-mtfJ: 

( 3 ) 0 1 3 tt, 0 6 <omjf^mt:7rtir^<V — y -fe 
MHl8S(7D(5]K|gI-T?fc5o fS2(Dmii&]^WiX'it. N'>^ 

ro*PMOS8 1. 8 2. 9 1~9 3SrP573i/VtC?^J5g so 



LfcNMOSiei, 16 2. 1 7 1 ~ 1 7 3 

tt^HT'#5, mi3(DX^ic. 

(0 0 2 81 (4) mi msffi^mm^STTMr^^ 

17-:*-vy-lrs/ Ma]K(Dt5]i^|21-Cfe5o m3©|ll£?fJie 
■Cfi, PMOS^^v^fc^JS^Ift?^L:/t*^ N'?3i/w:rn 
-fe;^Sr^i-5»^-C-ibtufi. mi 4(DJ;5f-. PMOS 
10 1. 1 0 2SrPN^^>i';S— Kl 8 1. 18 21c:, P 
MOS 1 0 3 SrPN^^-Y^-Kl 8 3JfcTJ'ffigtl 8 4 
tc, PMOS 1 1 2Sr^<'f :i}f— 7 h^^'v'^^:? 1 8 5 
i^. ^:i^-ei^«#lfe;t5*;^s•^?#•5o Sfc, r©|lll4 
©iHlgSfix N!>3:-'VCMOS7'D-fe;:^y£|fC*< , Bi 

CM o s ^/ w jk- 7 -fe;^ Srffl V ^fcmsmias-e t « 

(5) ISIlStt, 01 Oro^Ji^MSr:^^-t->'^•!7— :r>'y 

±y hw\^(Dm^m-^hio m4<Dmmjf^m-(*t±. nm 

OSSrfflVNfc^JSrtttB^uytd^ P !J':t/^7'^•t;^4•#-r 
•5^i^■C$>^^f^, Ell 5<0J: NMOS12 3SrP 
NiJ^-f Kl 9 3 te^Kl 9 4fc:, NMOS 12 2^ 
PN^-f Kl 9 2ic. NMOS 12 1 SrPN^^:*- ' 
— Kl9Hi, PMOS 1 3 2$r/^'i'7K— 7 h^^'v'x^ 
i?19 5tc, ^tb^ixiS#^^lx:5*;iSt?#-5o :i 
1 5 <Z)Ii]8Stts P^'3;/wcMOS:/n-fe:xArjt-e'fe 
<. B i CMOS-^/^'TjI?— 7::/n-fe>^S:ffii,Nfc^a||5j 

[0 0 2 9] 

t^Wro^ami W±S^j|fBfwtft|g Lfc J: 5 H 1 ~m 3 

Sr?^^L^©*>(D?H»®iiJESr0tCT?^5o m4&t;?m5 
<^^BJ»CJ;tu«. mi cDaj!l@tei:m2<omaS^I£t<0 

-e. mi~m3(^|gPJi:|^^<o^miSr*-f-5/<!7-;a-v 
5. 

[0Stof§5^/<eIftPj] 

[01] :^mm<Dmi(ommmWi^yiiiry<r;-:i-^^D-^ 
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IS 

y h(E]KcD|5lKIil-C$)5„ 

[12121 %%<r>^<v—^^^'^}-\ty VW^(r>^Witm%m 

(■to 2) iSr*i-|HKia-C&-5o 

[1214 J Sf3tE<0/-<>7— :^>y-fe.7 hm^<DMci^^!Bi^m 

(-5:<D3) Sr^+lHl^ia-efc5o 

[I1151 El KDBf^^^-fSi^i^ia-Cib-Sc 

[061 *ISPJ©^2 0||JS?K^^;^-r''^!7-:*->'y-fe 

[071 ^6(DWsi^i:mir&mm-Q»>i, 
[091 08(Z)»i^Sr^-rife?^®-^?*)-5o 
[0111 01 0(Oliif^Sr^-rife?g|2l-c-*>5, 

[0121 mi<o^mm^^y<v—^i^v±yhw\^ 

[013 1 06©iE?^0iJSrSvt-y?!7— ;j-i^y-fey MlIK 
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WHlKElT-foS 

[0141 0 8O^?|^fis|Sr^i-/s'»7-^>y-fey Malte 

[Bll 51 01 0<D3f|^MSr^i-^s'r7-:r>'y-fey hEI 
Ko|iI8S0-C*)5 
[??-i-<OSft|gi 
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Voe = Vti2i-*-Vti22+Vtia 



